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I. Introduction 
Man, despite his ability to control much of his en-
vironment, is still to a large extent at the mercy of the ele-
ments. He has had to adjust to the climate in which he lives. 
That he has been able to do this, is apparent in the extreme 
conditions under which he is found living and working. His 
manner of life and the types of occupations in which he en-
gages are directly affected by these natural conditions. Cli-
mate, the average condition of weather at a place over a per-
iod of years, will, of course, determine his basic mode of 
life. However, to fully understand the effects that the ele-
ments have on man, we must investigate the fluctuations away 
from this average or climate which we call our day to day 
weather. It is not sufficient to merely make qualitative 
statements and generalizations. We must attempt to correlate 
changes in weather with changes in the activity of various 
segments of the economy. 
This report then will first review some of the work 
done by men such as Huntington and Dexter on the effects of 
weather on man. Also, in order to associate our later con-
clusions with the New England economic pattern, we will review 
the history and present position of the region's economy. Next 
we shall take a few of the areas of the economy, retail sales, 
transportation, fisheries and agriculture, where the problem 
of weather influences may be of special interest, and attempt 
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to show the way in which these influences tend to act. Final-
ly, we shall review some of the ways in which our civilization 
is attempting to modify or compensate for the problems pre-
sented by the changing weather patte~n. 
The data used in this report will be for the period 
1948 through the spring of 1956. During this period the course 
of the economy can be considered for practical purposes, nor-
mal, free for the most part from the problems presented by the 
second World War and the resulting readjustment. Monthly to-
tals or averages have been used, although this tended to some 
extent to decrease the fluctuations in the series. Rank cor-
relation has been used throughout in analyzing the relation-
ship between variables. A conventional symbol notation has 
been used in presenting results with r' being used for the 
rank coefficient of correlation and P for the probability that 
a given value of r' could be achieved or exceeded by chance.# 
In order to avoid overlooking any area which might prove fruit-
ful for further investigation, in many cases the tendencies 
which are indicated in the following chapters often rest on 
only a minimum of statistical evidence. For this reason it is 
hoped that the reader will accept this report in the manner in 
which it is presented, as simply a guide to further study rath-
er than as, in any sense, a presentati on of established facts 
and final answers. 
# Appendix A - 4 
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II. The Effects of Weather on Business 
A. Direct Effects 
Civilization as we know it is actually living at the 
bot t om of an ocean, an ocean of air. The forces acting in the 
atmosphere are more powerful than any that man has at his com-
mand. Normally, he is able to adjust his life so that these 
forces work for him, but not always. Property damage, death 
and injury, and complete interruption of business activity 
can be the result of extreme weather conditions. The person 
we think of as being most affected by the weather is the farm-
er. Droughts which wither the crops, frosts with the result-
an t damage to the orchards, all these are part of his life. 
Sp ring rains which delay planting may reduce his crops by over 
5o~ . Hail may completely ruin them or too much late rain may 
r ot t hem in the ground. Many other outdoor occupations are in-
terfered with as well. Rain and cold will slow construction. 
Muddy roads may inte r fere with lumbering ope rations. Even the 
f amiliar New England industry of maple sugar is directly de-
pendent on our spring weathe r . In an economy which is primar-
ily agricultural this would be of major concern to the invest-
igator. What of the society where agriculture plays a minor 
role? Has man in this industrial age been able to insulate 
his major activities from the elements? From the standpoint 
of protecting and improving his physical facilities, he has 
done a great deal, but this is not the whole answer. The areas 
10 
of distribution and communication are still vulnerable as is 
man himself. 
Retail sales in particular are greatly affected by 
the weather. Since many consumer goods have a strong season-
al pattern, the early or late arrival of expected weather may 
easily affect sales volume. In some cases adverse weather may 
actually increase sales, such as umbrellas in a period of ex-
tended wet weather. In the areas where consumers do most of 
their shopping "in town" the weather may cause them to post-
pone or cancel propol:!ed shopping trips. In this case the tim-
ing as well as the severity will be of importance. storms 
which occur at hours when stores are closed, or after people 
would normally have left for shopping, will have much less ef~ 
feet than those which are in the forenoon or are prolonged 
over several days. Often the opposite effect will be noticed 
by outlets which do most of their business by mail.* By watch-
ing for storms in the sections of the country they supply, they 
can estimate their periods of peak business, for in rural areas 
the days when outdoor work is impractical, are used to order 
supplies from the catalog. No complete answer can be given 
for the effect of weather on sales, of course, for each com-
pany and each commodity will have its own unique pattern, yet 
no company should ignore its importance. 
Along with the change from an agricultural to an in-
. ~:· 2, p. 133 
_ll 
dustrial society comes a large degree of specialization, and 
with it the increasing importance of communications and trans-
portation in maintaining our economic activity. Here is one 
of business's most vulnerable areas. From whatever cause, war, 
strikes or weather, interference with free communication can be 
critical. By the use of underground transmission systems our 
telephone and telegraph companies have reduced the interference 
of all but the most extreme storm conditions. Other forms of 
transportation and communications have not been so successful. 
Airlines, shipping and the railroads are all dependent on fav-
orable weather for the maintenance of their normal activities. 
Not only long distance transportation is involved here. One 
need only to think back to the tie-ups in commuter services 
with the resultant cessation of business activity which past 
storms have caused, to realize that even localized disturbances 
can have severe aftermaths. 
It has been said that with the necessity for sched-
·ules and timing in our society, weather affects us not so much 
from interference, but in the amount of energy and resources 
we must expend to combat it. This is true not only from the 
standpoint of manpower such as the snow removal crews which 
are part of the city scene after every snowfall, but also in 
terms of our fuel energy. Heating and lighting are the most 
obvious. However, it is evident that the increased use of fuel 
required for transportation facilities, and energy expended for 
repair of storm damage, must also be considered part of the 
12 
result of weather's influence. 
'We have not yet mentioned what is . rapidly becoming 
one of our major industries, that of entertainment and recre-
ation. Especially in the northern New England states, with 
their important tourist and skiing industries, weather con-
ditions can mean the difference between success and failure. 
In all areas, sporting events, drive-in theaters, golf courses 
and other outdoor activities depend for success on favorable 
weather. Here, too, timing is of importance. Adverse weather 
on weekends can drain off much of the business even if the rest 
of the week is favorable. -l} 
There is also the problem of loss through property 
damage. Floods, snow, rain and wind, all are potential sources 
of financ i al loss. In 1953 a tornado which struck Worcester, 
Massachusetts, took 85 lives ·and caused $75 million damage.-lH~ 
This was only a localized storm not comparable to the magni-
tude of the more widespread hurricanes and gales which have 
struck th9 coast. While this loss of property is great, the 
cost to business through deaths and injury cannot be measured. 
B. Physiological Effects 
So far we have discussed only the direct effects 
that weather conditions may exert on our economy. What of man 
himself? Does he in common with other living things respond 
-;} 13, p. 25 
~~* 20, P• 5 
13 
to changes in the weather, or has he by his technology pro-
tected himself against its influence? No one can doubt that 
he is affected. Who has not been hit with 11 spring fever" on 
the bright days of early spring, or been depressed by a cold 
winter drizzle. The enervating heat of midsummer and sudden 
return of ambition with the advent of the "northeaster" are 
familiar to all New Englanders. Literature is filled with al-
lusions to weather's effect on man. In '"Romeo and Juliet", 
Benvolio s.rgues, 
"I pray thee, good Mercutio, letts retire 
The day is hot, the Capulets abroad, 
And if we meet, we shall not ·r. scape a brawl 
For now, these hot days, is the mad blood 
stirring."" # 
Research has shown that crime, not only in amount but also in 
type, varles directly with the weather.* . Not only on our ac-
tions, but on our physical well-being also, weather makes its 
influence felt. 
c. The Etfect of the Se asons 
Before we turn to an analysis of the elements which 
make up our weather, let us first look at the changes which 
are brought about by our seasonal pattern. Medical research 
has found that our bodily functions actually vary with the sea-
sons. We catch colds in the winter not because cold germs are 
more prevalent, but because the winter lowers our vitality, 
# Shakespeare - Romeo and Juliet, Act III, Scene I 
-l:· 6, P• 2'74 
leaving us more susceptible to colds. Epidemics, too, seem 
to follow this pattern, thus, we speak of the '"polio seasonn 
because it is in the warm months of summer that the disease 
is most prevalent. The question arises, might not this sea-
sonal pattern be traced to our different living habits at the 
different seasons of the year? We shall see that the answer 
is not that simple, that, in fact, our bodies like all living 
things respond to changes in the climate in which we live. 
Ellsworth Huntington in 1915 discussed the seasonal pattern 
of the ef~~ciency of 410 factory workers in Connecticut.* He 
found that their efficiency reached the lowest point at the 
extreme temperatures of winter and summer, and were at their 
highest point during the spring and fall of the year. 
(Chart 2-1) He repeated the experiment, measuring the mental 
efficiency of the students at W~st Point and Annapolis and 
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found the same pattern to exist. It appears that spring fe~er 
is thus more a state of mind than a deterrent to our efficiency. 
It is not, however, the seasons themselves which af-
fect us, It is the varying types of weather which the seasons 
bring. In the temperate . zone where we live the question of 
seasonal patterns is an important aspect of our climate, for 
the seas ons subject us to not one, but many different weather 
patterns. As we later discuss the effects of weather on spe-
cific areas of New England business, we must keep in mind the 
~- 7, P• 56 
Chart 2-1: Eff~ct of the Seasons .on Factory Operatives 
Connecticut 1910-1913 
Average Efficiency (~) 
1910-1913 
Average Temperature 
(OF) 
100 -
96 
92 . 
88 
~ 
' ,, 
' Average Efficiency 
1910-1913 
Average Temperature 
1910-1913 
Source: Huntington, Ellsworth, Civilization and Climate, 
New Haven, Yale University Press, p. 59 
8o 
6o 
4-o 
20 
..... 
0' 
fact that not only the weather but also its effects will not 
always be the same, but will vary with the sea·sons. 
D. Temperature and Humidity 
The question of the specific effects which varying 
weather conditions will produce in people is one which has long 
interested doctors and psychologists. In one of the earliest 
books on this subject published in 1904, E. G. Dexter attemp.ted 
to correlate human phenomena such as sickness, death and crime 
with the various elements of our weather.* He found that the 
weather conditions which were associated with active miscon-
duct also were the most productive of health and mental alert-
ness; conversely, weather conditions which accompanied high 
rates of death and sickness also found a low incidence of mis-
conduct. From this he :inferred that not only does weather in-
fluence our emotional state, but also the reserve energy which 
is available for physical or mental effort. Others, including 
Ellsworth Huntington of Yale, have done much to substantiate 
this conclusion. For our purposes we need not go deeply into 
why these effects occur. It will be enough to simply state 
under what conditions they may be observed. 
The major factor in the New England weather pattern 
is temper•ature. The chart {Chart 2-2) reprinted from "Civil-
ization and Climate" by Ellsworth Huntington ·, graphically pre-
sents the existence of optimum temperatures for mental and 
-::- 6, P• '~74 
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Chart 2-2: Effects of Temperature on Human Energy 
0 20 4o 6o so 100 
Temperature (In OF) 
source: Huntington, Ellsworth, Civilization and Climate, 
New Haven, Yale University Press, 1933, p. 105 
~ 
physical activity. The existence of these optimum points is 
rendered even more important by his discovery that in this re-
spect man has only limited ability to adapt himself. He found 
there was only 5° difference between the temperatures of opti-
mum efficiency for inhabitants of Connecticut and Cuba, al-
though the mean temperatures of the two places vary by 20°. ~~ 
Following temperature the next most important char-
acteristic in its effect on human energy is humidity and the 
associated condition of barometric pressure. There is truth 
in the statement, flrt•s not the heat, it's the humidity'1 , for 
at extreme temperatures our efficiency is less af~ected if it 
is joined with a condition of high barometric pressure and dry 
air. At moderate temperatures, however, relative humidity of 
about 65%, that is rather moist air, has been found to be the 
most healthful. Minor variations from this except for extended 
periods of low pressure, seem to have little effect. 
Despite the physical damage to property which wind 
can cause, it appears that its effect on man personally is 
slight. Dexter indicates that long periods of calm or of un-
varying wind may have a depressing effect psychologically. In 
this section of the country, however, this would tend to be of 
rather limited importance. This leaves a large group of phe-
nomena which we might class as characteristics of the day. 
Here we mi ght include light, cloud cover, fog, precipitation 
* 7, P• 100 
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and all of their combinations. It appears that their effect 
is primarily emotional rather than physiological. This, while 
no less important, becomes more difficult to treat quantita-
tively. Generally however, these conditions are closely as-
sociated w:t.th those of humidity~ pressure and wind. So while 
realizing that, in fact, they are separate phenomena, we may 
treat them together. 
Last it is important to recognize the importance of 
change in weather. In general we may say that a prolonged per-
iod of constani weather conditions will have an adverse effect 
on the human being. A s u dden summer storm is invigorating not 
only becau8e of the drop in temperature, but also because of 
the rapid ehanges in barometric pressure which accompany it. 
Further, frequent small changes in conditions are more effect-
ive than infrequent major• ones. Thus, Huntington points out 
that a fall in temperature of from 4° to 7° will usually prove 
the most s t imulating, while larger changes will tend to have 
..)~ 
an adverse effect." Similar effects have been noticed for hu-
midity, wind, and most of the other major weather elements. 
E. The Effect on Business 
As opposed to the direct effects of extreme weather 
conditions which affect business by an actual physical inter-
ference with people's normal activities, these physiological 
and psychological weather effects are characteristic of our 
i:- 7, p. 120 
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daily lives. If, as .it appears, the efficiency of the worker, 
the persuasiveness of the salesman, and the ·sales resistance 
of the consumer, can all be directly affected by the elements, 
then we may infer that seeking the effect of weather on busi-
ness will not be limited to simply hunting out the results of 
extreme conditions, but ean be traced in the day to day and 
month to month changes in business activity.. It presents pos-
sible explanations for changes in activity which might, using 
just the physical effects of weather, remain unexplained. 
21 
III. The Geography of New England 
A. Topography 
New England consists of six states lying in the 
northeast corner of the United States. The western edge is 
lined by the Appalachian chain of mountains. The eastern 
half is covered by a region of low hills falling to a rugged, 
deeply indented coastline. Its one major river valley, the 
Connecticut River, lies in a north-south direction between 
the mountains and the hills of southern New England. Two ma-
jor geologic events have formed the area's topography. The 
first was the series of upthrusts which produced the Appala-
chian chain, coupled with a general rising of the area which 
brought New England up from under the sea. Then, millions of 
years later three great sheets of ice one after the other moved 
across the face of New England, rounding the high mountains, 
gouging valleys, and filling the fields with boulders, which 
are seen today in the stone walls for which New England is 
famous. The rugged terrain with its thin layer of topsoil 
left by the glaciers has made New England a region not well 
suited to farming. Instead, it has been given a coastline of 
deep, protected harbors, a location near to both Europe and 
the fishing banks, an important source of power in its many 
rushing rivers, and a plentiful supply of water in its numer-
ous lakes. This has helped to make it one of the major indus-
trial and commercia.l regions and has had much to do with its 
economic development. 
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B. Climate 
Many factors aet to determine the climate of a place. 
In the case of New England we may consider four which acting 
together determine the main features of the region's climate. 
The topography of any region is one important consideration 
for it affects the flow of air and in turn cloud formation 
and precipitation. Secondly, it will determine the manner in 
which water from rain and melting snow will be dissipated, 
thus being an important factor in flood control. In this re-
spect New England is a composite of many different land forms 
and thus many different climatic variations. The presence of 
large bodies of water will generally have a moderating effect 
on a region's climate. New England with her long coast line 
is especially conscious of this. Along the coast winters are 
less severe and in summer the immediate coastal area is often 
relieved by the locally famous 11east wind 11 • Due to the com-
bination of the topography with a western mountain ridge and 
an extensive seacoast the isotherms or lines of equal average 
temperature run in New England more north and south than par-
allel to the lines of latitude.* 
The weather of a region, although modified by the 
land forms, is largely determined by the air masses which pass 
over the area. New England, lying between 41° and 47° 30 1 
north latitude, is in the zone of prevailing west to east 
~- 3, P• 36 
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Table 1 Climate of Selected New England Cities 
Source: U. s. Weath~r Bureau 
City Temperature Precipi tation 
Mean Extreme Amount Snow Days With 
Max Min in · Fall .ol'' Qr 
Inches Inches More 
Connecticut 
Hartford 61.1 101 -2~ 4o.48 39.6 127 January 27.0 70 -1 3.15 10.6 12 
July 73.8 101 48 3.56 o.o 10 
Massachusetts 
Boston 50.7 104 -18 38.76 41.8 126 
January 29.1 72 -13 3.50 11.8 12 
July 72.2 104 5o 3.18 T 10 
Pittsfield 44.5 6f -25 44.24 71.6 l~l January 21.2 -18 3.10 17. 
July 67.6 92 41 4.95 T 13 
Rhode Island 
Providence 49·4 102 -17 39.63 32.4 121 
January 28.7 68 
- 9 3.75 9.5 12 
July 71.0 101 49 3.06 T 10 
Block Island 49·9 95 -10 38.63 20.2 122 
January 31.9 59 - 4 3.67 4.8 12 
July 69.1 92 52 2.55 o.o 9 
Vermont 
Burlington 44.5 101 -29 32.22 65.4 147 
January 17 ·9 64 -27 1.89 15.0 13 
July 70.4 100 43 3.75 T 12 
% 
:possible 
sunshine 
56 
~~ 
~! 
NA 
NA 
NA 
58 
t§ 
~i 
46 
~~ 
% 
Relative 
Humidity 
at 1:30 PM 
56 
61 
55 
56 
59 
55 
NA 
NA 
NA 
56 
59 
57 
~tt 
77 
61 
69 
54 
!\) 
-F'" 
Table 1 Climate of Selected New England Cities 
Contd. source: U. S. Weather Bureau 
City Temperature Precipitation 
Mean Extreme Amount Snow Days With 
Max Min iri Fall • 01'" _.Qr 
Inches Inches Mort? 
Maine 
Portland 41+-5 103 -39 41.78 70.6 134 
January 20.7 65 -21 4.~3 19.1 12 July 67.8 103 41 2. 3 T 11 
caribou 37.2 96 -41 35.88 102.3 153 
January 8.7 51 -,~ 2.24 21.8 14 July . 64.0 95 4.03 T 13 
New Hampshire 4J+.8 68.0 Concord 102 -37 37.23 120 
January 20.1 72 -35 2.91 17.8 11 
July 69.0 102 38 3.57 T 10 
Mt. Washington 27.0 71 -46 70.20 181.7 203 
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July 49.3 71 28 6.36 o.o 17 
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atmospheric flow which controls the northward and southward 
movement of polar and tropical air masses. The joint action 
of these movements results in the variety and changeability 
of the region's weather. This is reinforced by the fact that 
several of the tracks commonly followed by low pressure sys-
tems pass through or near this area, bringing constant flue-
tuations from fair to cloudy or stormy weather, and assuring 
a dependable amount of rainfall. For most of the year these 
low pressure systems pass regularly and produce approximately 
one day in three of precipitation. During the summer most of 
the rainfall comes from showers and thunderstorms. Thus New 
\ 
England has no real dry season. Total annual precipitation 
for the whole region is about 40 inches with no appreciable 
difference between the amounts that fall in any one month. 
Average relative humidity is between 50 to 60% ris-
ing to 70% during the night and morning hours. 100% humidity 
is reached during rain or heavy fog. Although it has fallen 
under 10%, such extreme dryness is rare. Heavy fogs are not 
uncommon along the coast. In the interior fogs occur primar-
ily in the mountain valleys and along the rivers. The percent-
age of possible sunshine is usually least in the winter, high-
est in summer and early fall. It averages about 55 to 6o% of 
the 4459 hours possible. Southern New England normally has 
from 140 - 180 frost free days. To the north and in the moun-
tains this may drop to under 100 days. It is this short grow-
ing season together with the barren soil which has tended to 
make agricult ure of minor importance to the region. 
With the exception of the series of hurricanes which 
have recently affected the area, gales are common and more se-
vere in winter than in summer. The prevailing winds are from 
the northwest for the months from November through April, from 
the southwest for the remainder of the year. The New England 
climate while variable, with a definite seasonal pattern and 
occasionally severe, is considered to be, to the person in 
good health, invigorating and tends to promote optimum physi-
cal and mental efficiency. Certainly it would be in a cli~ate 
of this type that we would most logically expect to find busi-
ness responding to its influence. 
At the present time a great deal of reaearch is be-
ing directed toward discovering the extent to which the cli-
mate is changing. Since 1894 there has been an increase in 
average temperature in the northeast of 0.8° with w~nter temp-
erat ures increasing 3.5°.* The increase in the number of hur-
ricanes reaching New England is taken as another sign that we 
are experiencing a general ch ange in climate. Reasons for 
thi s change have been suggested in the atomic bomb explosions, 
shift in the jet stream, smoke from the large cities and sun 
spots. Predictions have been made that the warmer trend will 
continue and that we have reached a peak and are due for colder 
weather again. If in the future radical changes in climate do 
* 18, P• 108 
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occur, then possibly it will be necessary to revise our esti-
mates of the weather influences in this region. At present, 
however, these long range climatic changes are small compared 
to the seasonal variations. To this extent they will not 
greatly influence the applicability of our results. 
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IV. The New England Economy 
A. Economic History 
Before we begin to discuss the influences which 
weather currently exerts on our business activity, it would 
be well to review our history to determine what factors in-
cluding our climate have been influential in forming our cur-
rent economic structure. By this means we shall not only be 
able to determine the most fruitful areas for our investiga-
tion, but will also be better able to evaluate how future 
changes in our economu will alter the effects of weather on 
the economic life of the region. 
Long before the first permanent settlement on our 
shores, the New England coast was used by f i shermen from 
Eur ope as shelter from the storms of the North Atlantic fish-
ing banks. Here they could find fresh water and game, and 
find the opportunity to dry and preserve their catch. Never 
attempting to explore inland, they built shacks on the beaches 
and with clearing weather would return to the sea. The first 
permanent colony was formed by the Pilgrims in December 1620. 
From the very first the weather was to play an important part 
in our New England life. Weakened by the voyage, this first 
winter was to claim the lives of half the immigrants. The 
first fewi years were hard ones. The people farmed, but w·i t h 
t he adverse weather the rock¥:· soil became productive slowly. 
It was only the stern upbringing of the settlers and the 
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friendship and help of the Indians that saved the new colony. 
The new settlement grew rapidly. Many new immigrants joined 
the first colonists and began the process of clearing the 
land. Still little effort was made to extend the colony in-
land. Agriculture and hunting were the main occupations of 
the inhabitants. The difficulty of working the land and the 
short growing season soon caused many to turn back to the sea 
and fishing, for the coastal waters were teeming with fish. 
Several factors other than the weather influenced 
this turning back to the sea, for to turn to fishing it was 
necessary to have boats and New England was covered with fine 
timber for boat building and, equally as important, had the 
water power necessary for the sawmills. The natural next de-
velopment to follow shipbuilding was, of course, trade. This 
was a rich country, if not in mineral wealth, then in furs, 
but as yet manufactured goods were scarce. It is not neces-
sary to elaborate on the position held by the shipping indus-
try in New England history. Yet in no other activity is man 
more conscious of the weather, especially since at that time 
sail formed the motive power. Both fishermen and traders 
watched the winds, the fog and rain and the seasonal changes, 
for they could aid them or destroy them. 
Ashore, the country was growing and developing its 
industry. As early as 1646 an ironworks was established at 
Hammersmith near what is now Saugus, Massachusetts, to manu-
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facture locally the tools so needed by the colonists.* These 
first industries were for the most part successful, for with 
no dry season they were assured with a consuant source of wa-
ter power, and to the man of initiative the climate was in-
vigorating, an incentive to the development of skillful work-
men. 
By the time of the Revolution the pattern had been 
set. Although agriculture was still the occupation of the ma-
jority of the settlers, many were seamen and fishermen. The 
great ports of Boston and Salem were the centers of trade with 
the Indies and with Europe. ' Along the many coastal rivers and 
streams were the small mills and boatyards, the nucleus of our 
present industrial economy, drawn there by the abundant power 
and by the easy transportation afforded by the rivers. At the 
same time the farms were extending further back into the coun-
try. First small hill farms, then as the mills followed them, 
becoming villages in the valleys. To the student of geography 
it is interesting to note that the social and economic struc-
ture of New England followed the valleys with the industries 
of a valley tending to be the same yet completely diff'erent 
from those over the ridge in the next valley. i!-* Farmers were 
3.1 
finding it more profitable to turn from agriculture to the rais-
ing of sheep for wool. The high lands which were unsuited to 
farming proved excellent for the raising of animals. This in 
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turn led to a new industry for New England, textiles. At the 
same time an~her industry appeared in the sea, for the coun-
try was turning to oil for lighting. So the whaling fleet 
came into being in response to the new demand of society. 
By the beginning of this century the re g ion was well 
established as an industrial society. Manufacturing was chief-
ly of woolen and cotton textiles, shoes and machinery. Agri-
culture, while less important, still formed the occupation of 
a large part of the population. Sheep raising had been large-
ly surplanted by the dairy industry. Despite the competition 
from other coastal cities, Boston still was a major trading 
center and although whaling was a thing of the past, the fish-
ing fleet was still of importance to our economy. 
It is not necessary to review the recent problems 
the area has faced in re-evaluating and diversifying its in-
dustry. It is certain, however, that New England will contin-
ue the trend towards a more complex industrial population. 
Certainly the utilization of its natural resources including 
the fishing banks and the agricultural development of the land 
will undergo a process of modernization. It is doubtful if the 
relative importance of these segments of the economy will 
change radically in the process. The pattern has been set by 
over three centuries of our history. 
B. Present Economy 
What is New England's present economic position? 
32 
To what extent is it dependent on the types of activity which 
are commonly considered to be strongly influenced by weather? 
These questions must precede our study of the specific effects 
of New England weather on its economy. 
1. Natural Resources 
New England's underground wealth is slight. In 1948, 
for example, the area produced only .3% of the $14,670 million 
in minerals produced in the United States.* Vermont is the 
major producer in the region, yet it ranks 39th in the country 
as a producing state. Over 85% of the mineral production in 
the area is in the form of stone, sand and gravel and lime-
stone products. The existing ores are almost all below commer-
cial grade. It is important to realize that this lack of min-
eral wealth has a double effect on the economy since it also 
necessitates the importation of a large part of the raw mater-
ials needed in the manufacturing industries. 
2. Forests and Forest Products 
One of the major natural assets of New England is 
timber and pulpwood which covers over three-fourths of the 
land area. The annual value of the timber harvest is esti-
mated to be between $30 and $35 million on the stump before 
any other values are added.{~* Of the 30.8 million acres of 
commerclal forest land in this area, 95% is privately owned, 
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and of this, 6o% is owned by ronall woodland owners whose average 
* 25, ~~* 24-, 
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holding was only 72 acres. Because of this the forest re-
sources of New England are not utilized to their fullest ex-
tent. If we include all wood processing industries in this 
category we find that the total industry accounts for almost 
10% of the labor force. This group, however, is not supplied 
with raw materials solely by the New England forest resources. 
In fact, New England supplies only about half the lumber and 
two-thirds of the pulpwood used in this area. While all the 
states share to some extent in this important resource, 80% 
of it is found in the three norther.nstates of Maine, New Hamp-
shire and Vermont. 
3. The Fishing Industrl 
America's oldest industry, fishing, no longer occu-
pies the major place in New England's economy. In 1948 only 
24.9 thousand persons were employed as fishermen from a total 
labor force of 3,537.3 thousand. This small labor force, how-
ever, is engaged in a sizeable business for in 1948 the total 
value of the catch amounted to $68 million.i} Several problems 
which face the industry may cause a further decrease in its im-
portance. Among these are a growing scarcity of key species 
of fish in coastal waters, and the labor difficulties due to 
conflicts within the industry. 
4. Agriculture 
Agriculture, although a minor segment of the region's 
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economy, is of primary importance to many of the smaller towns 
in the area. This industry's major advantage is its close-
ness to the market, and for this reason it concentrates on 
products saleable in the metropolitan areas. Poultry and dairy 
products form the two largest groups, although in certain areas 
potatoes, fruit or tobacco are the major crop. In all areas 
varying amounts of truck crops are grown. Through better meth-
ods and increased use of machinery it would appear that the im-
portance of agriculture may decline relatively less in New Eng-
land than in other sections of the country. 
5. Manufacturing 
As we have seen, the history of New England has been 
the story of the growth of a highly industrialized community. 
There were in 1954, 26 thousand manufacturing firms in opera-
tion, employing over 14 hundred thousand employees, almost 4o% 
of the labor force. The southern states, Connecticut, Rhode 
Island and Massachusetts, are the most developed industrially, 
however many areas in the northern states are growing rapidly. 
The textile industries w:e_;:r;:>·e; the first to develop in 
this area on a large scale basis. This was natural since in 
New England, at the time, sheep raising formed a large part of 
the economy. Equally as important were the many sources of 
water power in the area. For this reason the cotton goods and 
shoe industries quickly followed. Thus, until recently, manu-
facturing of non-durable goods formed the basis of the indus-
trial structure of the region. At present, New England in 
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common with the rest of the country is experiencing an increase 
in the relative importance of the tertiary or service industries. 
In the rest of the country this shift has come from the agricul-
tural area. In New England, however, since agriculture plays 
such a small part, t~e shift has caused a relative decrease in 
employment in the manufacturing industries. A more important 
shift, and one which poses significant problems for the area, 
has been the emigration of the non-durable goods industries to 
other sections of the country, and the increase in the impor-
tance of the manufacture of machinery, electrical and elec-
tronic equipment. While the climate of New England is important 
in attracting new firms, it is unlikely to assume that weather 
influences will be altered by the change to new industries. 
6. Power and Transportation 
Originally power in New England meant water power. 
Manufacturing was carried on in mills located on the river 
banks with a direct drive from the water wheels to the ma-
chines. Two developments have changed this, the use of elec-
tricity With its ability to transmit power over great distances, 
then the use of steam, internal combustion engines, and finally 
the nuclear reactor, as new sources of power. Water power, once 
the only source, in 1955 comprised only 20% of the power gener-
ated in New England. The remaining 80% was generated almost 
entirely by steam • .;~ Further changes are in sight as construction 
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is started on the region's first atomic power plant at Rowe, 
Massachusetts. 
Naturally the earlier use of water power depended 
on an adequate supply of water and could be strongly affected 
by either drought or flood. This can no longer be of major 
concern. What is important is the extent to which weather may 
affect power requirements and thus the load which our utili-
ties are called upon to supply. 
Less than 6% of the New England work force is em-
ployed by the transportation industry so that to judge its full 
i mportance we must discover to what extent it affects other 
segments of the economy. We may look at four aspects. Passen-
ger travel into and out of the area will have its greatest ef-
fect in our tourist industry. More important to industry as 
a whole is the problem of commuter transportation, whether by 
private or public vehicles. Local movements of merchandise 
are of special importance to the trade and many of the service 
industries. Finally, the fact that New England in general must 
import its raw materials and export finished goods, makes it 
especially d~pendent on the long distance movements of freight. 
Thus, New England in common with every industriali~ed area is 
bonded together by its communications. Extreme weather condi-
tions, storms, snow and fog can seriously impair this link. 
What more subtle effects day-to-day weather may have remains 
a question. 
?. Recreation- The Tourist Industry 
New England has many natural assets as a vacation 
land. Accurate knowledge of the extent of the recreation in-
dustry is limited. Certainly no area is more affected by the 
weather. It is probable, too, that the manner of the effect 
will differ for each segment of the industry. In any event, 
although important in specific sections of the region, to New 
England as a whole it assumes minor importance. For this rea-
son it can be largely neglected in this general study. 
8. Trade 
New England has long held an important position· in 
both foreign and domestic trade. Many of the problems of in-
dustrial trade are closely allied to those of manufacturing 
and transportation. Since this region is primarily an indus-
trial one, importing raw materials and exporting finished goods, 
knowledge of the effects of weather on the trade would be of 
great significance. Investigation of the problem wou~d best 
be approached indirectly through studying the effects of weath-
er on manufacturing and transportation. 
Within a region consumer purchasing is an important 
part of the economy. In New England the second largest group 
in terms of the number of employees, is that of trade. The 
large part of these workers are in retail trade. Both as the 
ultimate market for all our manufacturing activity and as an 
indicator of the health of the region's economy, retail sales 
are important. Later when we investigate the effects of 
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Table II. New England Labor Force and Number of Fi~ns By Industry 1948 ... 1954 
Source: U. S. Department of Labor, Bureau of Labor Statistics 
u. s. Department of Commerce 
Industry Emplojment . Number of Firms 
1948 1954 1948 . 1954 (000 % (000 % (000 % (000 % 
omit- omit- omit- omit-
ted) ted) ted) ted) 
Manufacturing 26.3 9·9 26.o ' 9.6 
Durables 659.0 18.6 696.1 19.3 
Non Dur~bles 853-4 24.1 740.6 20.7 
Trade 630.7 17.8 670.3 18.6 134.7 50.7 137.0 5o.6 
Government 356.2 10.1 418.6 11.6 
Service 344.7 9.7 387.3 10.7 47.7 17.9 44.o 16.2 
Construction 137.3 3.9 144.2 4.0 25.9 9·7 33.0 12.1 
All Others 31.3 11.8 31.0 11.5 
Transportation 221.8 6.3 214.3 5.9 
Finance 133.2 3.8 155.9 4.3 
Farm Employment 201.0 5.7 176.0 4.9 
-
Total 3738.3 100.0 3779.3 100.0 265.9 100.0 270.0 100.0 . 
I.J.) 
...0 
Table III. 
State 
Connecticut 
Maine 
Massachusetts 
New Hampshire 
Rhode Island 
Vennont 
Total 
New England - Population 19~0- 1950 and Non Agricultural Employment 
19~8 - 195~ By States 
Source: u. s. Department of Commerce, Bureau of The Census 
u. s. Department of Labor, Bureau of Labor Statistics 
Population 
19~0 (000 % 
omit-
ted) 
1709 20.3 
8~7 10.0 
~317 51.2 
~92 5.8 
713 8.5 
359 ~-3 
8~37 100.0 
1950 (000 % 
omit-
ted) 
2007 21.5 
91~ 9.8 
~691 5o.~ 
533 5.7 
792 8.5 
378 ~.1 
93~ 100.0 
Labor Force: 
I 19~8 
(000 ~ 
omit-
ted) 
775.9 23.2 
26~.7 7.9 
1729.9 51.9 
171.3 5.1 
297.q. 8.9 
98.7 3.0 
3336.3 1oo.o 
195~ (000 % 
omit-
ted) 
851.9 2~.9 
266.8 7.8 
17 ~8 • 4- 51. 0 
173.0 5.0 
287.1 8.~ 
100.8 2.9 
3~27.3 100.0 
u. s. Total 131,669 156,697 
% of u. s. Total 6.~ 6.2 
~ 
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weather on trade, we shall use retail trade, not because it is 
necessar~ ly more important to the economy, but because it may 
be investigated more directly. 
9. The Economy 
Table 2 indicates the number or people who are em-
ployed in the various areas or the economy. This does not, 
or course, give a true picture of the relative importance or 
these areas since the interactions between them may complete-
ly outweigh : their size. We have seen that among the areas af-
fected by weather, transportation and trade are of special im-
portance to New England. Our discussion then shall first pro-
ceed to these, then to the other segments or the economy. 
v. Weather and Retail sales 
A. The Industry and the Consumer 
The term retail stores covers a broad area. · They 
range in size from the Ja rge Boston department store to the 
suburban corner market. They are the distributors for mil-
lions of different products and do business by mail, tele-
phone or over the counter. The industry accounts for 44% of 
the firms and employs over 15% of the la'bor force of New Eng-
land. 
The seasonal pattern of retail sales is an extreme 
one in many cases (Chart 5-l), dealers in necessities such 
as grocers tending to be the more stab~e. This is due in 
large measure to the social habits of the consumer rather 
than to the direct influence of the weather. Holidays such 
as Easter and Christmas seasons in many cases comprise the 
largest part of the year's business. This erratic pattern is 
complicated by the changing ratio of the dollar volume to the 
number of .transactions. This ratio will vary with the chang-
ing seasonal importance of hard and soft good sales. In this 
industry the problem of predicting erratic movements in busi-
ness activity is of special importance since in many cases the 
goods sold are perishable or style items which depreciate rap-
idly in value if anticipated sales volume does not materialize. 
B. weather Influenceson Sales 
To completely discuss weather's influence on retail 
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Chart 5-1: Seasonal Pattern of Department Store Sales 
Boston 1948-1955 
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sales it would be necessary to take separately each type of 
store and each p ·articular type of merchandise, for obviously 
we cannot expect the same conditions to apply to the sale of 
ice cream in the neighborhood store as to the sale of over-
coats in a large city department store. If we want, however, 
a smmnarized picture of the aggregate effect of weather on all 
commodities, the .closest approximation would be the large de-
partment store. Here are carried under one roof a large var-
iety of items serving a widely diversified market. This is 
not to say that the results obtained will be then generally 
applicable to all areas of retail trade, only that this type 
of store presents one large segment relatively free of the 
influence of any single commodity. For this reason we will 
find many of the effects of weather on one product offset by 
its effect on othe~s. · This is in contrast to the study by 
Dr. Hans Feisel*·- where he measured the effect of temperature 
on the sales of soft drinks and beer in Rhode Island. Here 
he found that in the su¢mer months changes in temperature were 
directly reflected in the beverage sales in the state. This 
would be of special concern to the beverage manufacturers as 
well as the retailer. We, however, are more concerned with 
the merchant who, experiencing a drop in sales of one item, 
may well find it offset by increased sales in other lines 
and is thus more interested in the aggregate effect. 
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During most of the year outdoor temperature seems to 
have little effect on department store sales. The exception 
to this occurs in late summer and fall with the months of Aug-
u st and October being especially significant. In this period 
from August extending possibly into December cooler tempera-
tures seem to stimulate sales to the extent that we may esti-
mate that a decrease of one .degree in monthly mean tempera-
ture will stimulate almost 2% of increased sales. (Chart 5-2). 
This may possibly be due to two conjoined factors. In the late 
summer unnecessary shopping may be postponed until the cooler 
weather. A premature period of cool weather will thus tend to 
increase business. Later in the fall temperatures below normal 
will stimulate the purchasing of winter clothing and supplies 
whic-hmight otherwise have been postponed until weather condi-
tions made their purchase imperative. Although we might rea-
sonably expect a similar effect in the spring for similar rea-
sons, this does not seem to .be the case. It may well be that 
the presence of Easter and Mother's Day in the early spring 
with its tendency to promote spring shopping reduces the need 
for later buying. 
Because of the basic difference in the meteorologi-
cal conditions which produce precipitation in New England in 
summer and winter we can logically look for two different ef-
fects. From June to September much of the rainfall comes from 
showers and thunderstorms. These occur usually during the aft-
ernoon or evening hours. They would not then be expected to 
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Chart 5-2: Effect of SUmmer and Fall Temperatures on 
Department Store Sales Boston 1948-1955 
August and October Included 
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interfere with shoppers leaving their homes in the morning. 
Instead they would have the effect of keeping people in the 
stores, decreasing their tendency to "window shop" but in-
creasing impulse buying. The evening storms would further-
more often cause a cooling of the air which would last into 
· the following morning, increasing shopping on the following 
day. Winter precipitation on the other hand comes from the 
regular passage of low pressure systems over the area at an 
average of about one every three days. These bring not only 
rain and snow but also generally unpleasant weather which will 
last often for several days. It is reasonable then that dur-
ing these months precipitation with its associated weather 
pattern would have an adverse effect on sales. This proves 
to be the case. (Chart 5-3) During the winter each inch 
of precipitation decreases sales by over 3%, while during the 
summer an inch of rain will cause an average increase of about 
1% in sales. 
Another useful measure of fair weather which we might 
apply is the percent of possible sunshine which occurs in any 
month. There is some evidence that during the late summer a 
decrease in the percent of possible sunshine is associated 
with a rise in sales probably because there will be with this 
condition also a decrease in average temperature. In the late 
fall and winter another relationship becomes especially no-
ticeable. During this period an increase of 10% in sunshine 
will stimulate an estimated 2% increase in sales activity. 
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Chart 5-3: Effect of Precipitation on Department Store Sales · 
Boston 1948-1955 
A. Winter- January and February Included 
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Qhart 5-3: Effect of Precipitation on Department Store Sales 
Boston 1948-1955 
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Chart 5-4: Effect of Winter Fair Weather on Department 
Store Sales Boston 1948-1955 
November and January Included 
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(Chart 5-4) This is a corollary to and tends to substantiate 
the conclusion we arrived at while discussing the effect of pre-
cipitation. 
C. statistical Significance 
While the effects described above do not appear to 
be especially great, we can be quite confident in assuming that 
they do really exist. In measuring the correlation between 
sales and temperature we find the values of r' for the period 
August through December ranging from , -.31 in September to a 
-.792 in October. The associated P values were .233 and .014. 
Our conclusions are further substantiated by the inverse cor-
relation of sales with percent of possible sunshine in the 
months of August and September, a condition which, we indi-
cated, might normally be expected to occur with lowered tem-
peratures. 
Before correlating sales with amount of precipita-
tion it was necessary to attempt to explain the presence of 
several completely erratic months. These included July 1950, 
January 1951, and January 1953. (Chart 5-3) It will be noted 
that these three months are all radically more than would norm-
ally be expected and at the same time are all months of normal-
ly low activity. (Chart 5-l) Each of these months, however, 
correspond to points where events of the Korean war or the 
ending of price controls caused scare buying in hard goods, 
an effect greater than any we might attribute to weather. Aug-
ust 1955 was also omitted from the diagram. This month had 
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excessively high rainfall, 17.09 inches for the month, of which 
8.~0 inches fell in one day. The number of days with precipi-
tation was no larger than normal and at the same time extreme-
ly high temperatures were experienced averaging 3.1° above 
normal. Thus the negative effect of the heat was more impor-
tant than the positive effect of the rainfall. If these four 
months are omitted we find the following P values: January, .029; 
February, .069; July, .069; August, .055. In using percent of 
possible sunshine as an indicator, the months of November and 
January both had values of rr of .738 with P values of .022. 
December showed no significant correlation, possibly because 
of the presence of the holiday season. 
VI. Weather and Transportation 
A. New England's Transportation System 
The transportation system o~ an area consists of 
many di~~erent segments. We may think o~ the transportation 
o~ ~reight or o~ people, o~ whether the transportation is to 
other areas or solely within the region, and ~inally o~ the 
many methods of transportation which exist. Because o~ its 
high degree of industrialization and its concentration o~ 
population, New England makes use of all of them. 
As we have indicated previously, New England is de-
pendent in large measure on external sources ~or its raw ma-
terials. Although the use of air freight is becoming of in-
creasing importance, the major means o~ inter-area shipment 
o~ freight are still rail, water and motor carrier. Histor-
ically it is ~or ships and ocean transportation that the re-
gion is ~amous. It is still o~ importance in both coastal and 
inter-continental transportation. For transportation inland 
the area utilizes both rail and motor carrier, with, as in oth-
er regions, rail handling the most distant shipments and motor 
carriers the hauls o~ 400 miles or less. The New England in-
1 
ter-region transportation is under several handicaps, one be-
l 
I ing the un~avorable balance or shipments, with the region im-
porting apprOximately six ton[s o~ goods ~or each ton sent 
I 
out. Intra-region transport]ation is probably largely by 
I 
truck, although no statisticlal information is available. 
I 
I 
I 
I 
I 
I 
I 
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Certainly within the metropolitan areas this local transpor-
tation is of major importance. Again, because of lack of sta~ 
tistical information it is difficult to estimate its extent. 
New England has connections for passenger transpor-
tation with all sections of the world from several large; air-
ports, three major seaports and three major railroads. These 
as well as the network of highways are vital to the region's 
tourist industry. Even more important to the region as a 
whole are the means of local passenger transportation around 
the metropolitan areas. These act as a commuting device, mov-
ing the labor force to and from work and provide access for 
shoppers to the major retail areas. 
B. The Effects of the Weather 
None of the types and forms of transportation men-
tioned above can be considered free of the influence of the 
weather. Problems of perishable cargoes and the cancellation 
of scheduled trips are common ones. We are interested chief-
ly, however, in the effects caused by the less apparent shifts 
in the weather pattern. For this reason we will investigate 
the effects which can be observed on the systems of local 
transportation. First, the number or passengers carried by 
the Metropolitan Transit Authority which operatesa system or 
subway, trolley and bus lines in the Greater Boston area, and 
then, as an indication or the volume of highway travel, the 
consumption for highway use of motor fuel in the State of 
Rhode Island. Certain advantages exist in ustng Rhode Island 
in the latter case. Since the state is small in area we may 
use the record of weather conditions at one point, Providence, 
as an estimate of the weather over the whole state. We ean 
at the same time, because of its position in a corner of the 
area, expect that the volume of transportation through the 
state relative to the local travel will be less. These areas 
of investigation will be composed of people traveling at dif-
ferent times and for different reasons. Thus there will be 
observed several different tendencies acting, the importance 
of which at any moment in time will depend to a large extent 
on the composition of the group at that time. 
1. Metro~olitan Transit Authority Traffic 
We can expect that the passenger$ carried by the Met-
ropolitan Transit Authority ·will be of many different types, 
the two predominating being the commuters and those traveling 
to and from shopping centers. That the traffic is not como;. 
prised solely of shoppers traveling to downtown Boston can be 
seen by comparing the seasonal traffic pattern (Chart 6-1) 
with the seasonal pattern shown earlier for department store 
sales.# In general, there appears a tendency for extreme tem-
peratures to :im.:o.~ease the traffic on the MTA. That is, high 
temperatures in summer and low ones in winter tend to increase 
th~ number of passengers carried. The effect is more discern-
ible in the summer than in the winter, possibly because of the 
# p. 43 
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.Chart 6-1: seasonal Pattern of Passengers Carried by the Met-
ropolitan Transit Authority Boston 1948-1955 
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tendency for low winter temperatures to stimulate travel by 
motor vehicle which may decrease the number traveling by MTA. 
one important exception is noticed to this winter pattern. In 
December higher temperatures have a stimulating effect on the 
volume of MTA traffic. Since it is in this month that retail 
sales are at their peak, we might inter that the more temper-
ate weather would cause the shoppers to make more trips than 
usual in the course of their Christmas shopping. 
Precipitation with the exception of the months of 
April and December has an adverse effect on the number of pas-
sengers carried by the MTA. Probably because the precipita-
tion causes a reduction in unessential travel, and because 
commuters normally using the MTA would prefer use of their 
own cars in stormy weather. April, December and possibly al-
so January and July show the existence of a contrary effect. 
(Chart 6-2) That is increased precipitation causes increased 
use of the MTA. Since April and December are both points of 
high retail activity, it suggeststhat the large number of 
shoppers, instead of canceling their trips, wouthd use the MTA 
directly to their destination rather than attempting to walk 
or use private cars which might have to be parked at some dis-
tance.from the shopping center. The case for January and July, 
if in fact the tendency exists at all, is not so clear. Again, 
however, we would look for the existence of necessary travel 
for which private transportation either was not available or, 
because of hazardous driving conditions, was not suitable. 
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Qhart 6-2: Effect of Precipitation on Metropolitan Transit 
Authority Traffic Boston 1948-1955 
A. Positive Effect (January, April, July, December Included) 
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As in the case of department store sales we may use 
as a general measure of the amount of fair weather the percent 
of possible sunshine occurring in a month. We can say, then, 
that fair weather has a general tendency to increase the vol-
ume of traffic carried by the MTA during the spring months. 
We are not, of course, thinking of the individual storm such 
as the one that occurred in March of 1956, almost completely 
blocking all forms of highway travel and in turn overloading 
the facilities of the MTA. Rather we are thinking of the gen-
eral tendency of the month to be fair or stormy. We can ex-
pect then that on the average an increase of 10~ in the pos-
sible sunshine will increase the volume of the traffic on the 
MTA by about 1.5~. (Chart 6-3) 
2. Motor Fuel Consumption 
As an indication of the extent to which motor vehi-
cles are in use for transportation, we may use the amount of 
motor fuel consumed. Although, as we have indicated, we are 
restricting the investigation to Rhode Island, it is not un-
likely to assume that similar effects would be observable in 
all the New England states. We are again dealing with a het-
erogeneous group in that our data will include the use of mo-
tor fuel for both personal and business purposes. It will in-
clude commutang, pleasure driving, local delivery and service 
industry use, as well as short distance freight movements. In 
the summer months tourist travel will also be a part of the 
total. Whether because of general increases in all these 
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Chart 6-3: Effec t of Spring Fair weather on Metropolitan Transit 
Authority Traffic -(March, May and June Included) 
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Qhart 6-4: Comparison of Seasonal Patterns of Motor Fuel Consumption 
and Temperature Rhode Island 1948-1955 
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areas or because of the addition, .. of tourist travel and spe-
cial services such as ice cream vendors in the summer months, 
there appears a definite similarity between the seasonal pat-
terns of ·motor fuel consumption and temperature. Aside from 
this it is probable that there will exist several different 
tendencies produced by the separate reactions of the differ-
ent segments to changes in the weather. As with MTA traffic, 
we find indications that extremes in temperature, that is 
high temperatures in summer and low in winter, cause increases 
in the amount of fuel used. crertainly this is at least in 
part due to the increased use of private vehicles .for commut-
ing and other private transportation. It may also be caused 
in part by an increased tendency for shoppers to use home 
delivery of goods and services rather than going out them-
selves. This tendency appears to cause an increase of about 
1% in consumption for each degree of temperature shift toward 
the extreme. (Chart 6-5, A and B) 
With one exception there appears a slight but defi-
nite tendency for increased precipitation to cause increased 
consumption of motor fuel. As might be expected, this one ex-
ception is in the month of August when adverse weather would 
act directly on decreasing tourist and pleasure travel. The 
tendency for consumption to increase with increased precipi-
tation is matched by an equally significant tendency for con-
surn:p t ·i Qn to increase with an increase in the percent of pos-
sible sunshine. (Chart 6-6·)- These two tendencies are not 
Chart 6-5: Effect of Temperatures on Motor Fuel Consumption 
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A. Winter % of Normal Consumption 
108 
106 
104 
102 
l--------------------------1·~--J ... ~>~t~t&l~~ .. ~~~~4-~"~---------------------lOOI 
98 
96 
94 
92 ---------------------~---------------------------------
-8 
-4 0 4 8 12 
Temperature-Deviation From Normal (In °F) 
0' 
4="" 
Chart 6-5: Effect of Temperature on Motor Fuel Consumption 
Rhode Island 1948-1955 
B. Summer 
fa of Normal Consumption 
1os l I • 
106 - - • 
104 1 I 
•• 
102 1 I •• .. / • 
• • 100 I I a> .:;; 
• 
98 1 
. ~ -. ... 
96 
941 •• . 
• . . 92 
-4 -2 0 2 4 6 
Temperature-Deviation From Normal (In °F) 
0" 
-trl 
Chart 6-6: Effect of Fair Weather on Motor Fuel Consumption 
Rhode Island 1948-1951 
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as incompatible as they might at first appear since precipi-
tation does not automatically follow as the corollary to a de-
crease in possible sunshine. This is substantiated by the 
fact that there appears to be little relationship between con-
sumptio:.p. and the number of days with precipitation. We might 
hypothesize then, that increases in fair weather have a stim-
ulating effect on pleasure and non-essential travel, while 
heavy rain would have the effect. of increasing its use for 
business and commuting purposes. Weather simply cloudy or 
unsettled then, would have the effect of minimizing both. 
c. statistical Significance 
1. Number of Passengers carried £;t the MTA 
The conclusions as to the effect of temperature on 
changes in the series is a tentative one resting almost com-
pletely on the pattern observed in the values of r• rather 
than on a high level of significance for any one value. Thus, 
the values of r' for October, November, January and February 
were all negative with P values ranging down to P • .252. 
The remainder of the year showed positive values of r' with 
December alone reaching the significant level with~ •• 067. 
In obtaining this value for December the month of December 
1954 was omitted since, although that month had one of the 
lowest monthly mean temperatures in our data, it had 10.3 
inches of snow, more than any other December in the series. 
This would cause, as we have seen, an increase in the number 
of passengers carried) completely out of proportion to the 
effect of the low temperature. It also appears probable that 
the effect of a given temperature increase will vary even be-
tween the months where in general an increase in temperature 
will cause an increase in traffic. 
Ou~ conclusions on the effect of precipitation are 
on firmer ground. S~ven of the months showed negative values 
of r' with May and June in particular having P values of .033 
-
and .074. Of the remaining months November was completely 
neutral, and A:pril and December showed.~ as was indicated, a 
definitely positive effect with P • .022 and .o68 respec-
tively. These conclusions are reinforced by the fact that in 
nine of the twelve months, correlation of traffic with precip-
itation, and of traffic with number of days with precipitation, 
were in the same direction. The probability of this occurring 
by chance is P ~ .1. 
The correlation between MTA traffic and percent of 
possible sunshine is highly significant. Three values of r', 
those for March, May and June were significant with P • .033, 
.018 and .074. Although April had a negative value of r', it 
was not significantly in an inverse direction. Since we have 
indicated that April, due to the volume of shoppers, is not 
comparable with the other spring months in other respects, we 
can expect a similar effect here. 
2. Motor Fuel Consumption in Rhode Island 
In correlating motor fuel consumption with temper-
ature only three months approached a degree of correlation 
which we might accept as significant, in August a positive r r 
and in January and March negative r•s in each case with a p 
value of .o64. Thus to a large extent our conclusions were 
based on an extension of the attributes of these months. The 
tendency for precipitation in August to d~crease consumption 
is clearly significant with P • .028. For the remainder of 
the year we must base our conclusions on the fact that, Au-
gust excepted, 82~ of the remaining months show positive cor-
relation with precipitation. The probability of this occur-
ring by chance is .l)P).o5. Only eight of the twelve months 
show positive correlation between consumption and percent of 
possible sunshine. Four of these, ' however, are significant, 
March, May, August and September with P values (P = .038, 
.033, .033, .069). 
VII. Weather and the Fishing Industry 
A. The Industry 
In our study of weather and business it is worth-
while to include the fishing industry not because it has any 
important reactions on the economy as a whole, but rather be-
cause it is one of the oldest in the country. Furthermore, 
it is at present one of the problem areas. Depletion of the 
resource together with higher operating costs have placed the 
marginal fisherman in a difficult position. Labor problems 
too have increased the difficulties. 
The Atlantic fishing resources include the ground-
fish, mackerel, alewife, menhaden and shorefish. G~oundfish 
such as haddock and flounder are found in the shallow waters 
of the continental shelf. These constitute a large part of 
the New England fish landings. The shorefish including weak-
fish and bass, form the other major segment of the industry. 
Although the winter fishery includes shorefish, much of this 
catch is taken during the summer months in the coastal waters. 
Mackerel, alewife and menhaden are migratory fish which are 
caught to a large extent in the spring and fall during their 
migrations. 
commercial fishing is done chiefly with otter and 
line trawls. Purse seines and nets are used for the migra-
tory fish and in some cases the shorefish. The vessels range 
from the large steel-hulled trawlers to the small boats of 
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the marginal fishermen who fish only during the summer months.~~ 
B. The Dependence of Fish Landings ~ Weather 
The seasonal pattern of the fishing industry shows 
a noticeable similarity to the New England temperature pat-
tern with the exception of the spring season, due to the mi-
gratory fishery. (Chart 7-1) This is caused probably by 
several factors. During the winter the shorefish move to deep-
er water, thus restricting the coastal fishery, so that many 
of the small fishing boats are in operation only during the 
warmer months. On top of this it is found that the ground-
fish catch is nearly twice as large during the spawning sea-
sons and summer, probably because the fish then school more 
densely to spawn and to feed. It is possible, then, that 
this correspondence between the seasonal patterns is due to 
the seasonal hab i ts of both fish and men evolved over a per-
iod of time, and thus only indirectly. associated with temper-
ature variations. 
To see whether there is any true association be-
tween temperature and the amount of fish landed it is neces-
sary to discover whether fluctuations from the seasonal nor-
mal temperature produce similar movements in our series. This 
is shown for the wint er months of 1951 through 1954 in Chart 
7-2. The problem is complicated by the probl em of difference 
in temperature between Boston and the fishing banks at sea. 
* 29, PP• 47-78 
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Chart 7-1: Comparison of Seasonal Patterns of Fish Landings 
and Temperature Boston 1948-1955 
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Chart 7-2: Deviations From Normal of Fish Landings and Winter Temperatures 
Boston 1951-52 to 1954-55 
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Since we have no way of consistently measuring the latter, we 
must make the not improbable assumption that while mean tem-
peratures in the two areas may differ, the timing of fluctu-
ations from the mean will be similar. At the same time it is 
probable that Boston temperature will have some effect on 
fishing boats in port. Chart 7-3 shows the relation between 
winter temperatures and fish landings at Boston for the years 
1948 through 1955. From it we may estimate that on the aver-
age a difference of one degree in temperature will cause a 
change of approximately 2 to 3 percent in the amount of fish 
landed. December was omitted from this chart due to the fact 
that the holiday season reduced the importance of the other 
factors including temperature involved. 
Next we might attempt to discover the effect of pre-
cipitation on the fishing industry. Here again we are faced 
with the bias involved in using data from the Boston station 
as our weather estimate for the sea areas. If instead of us-
ing total precipitation we use the number of days in the month 
with precipitation of .01 inch or mor~, " we find a definite 
tendency that as the humber of adverse days increases, the fish 
landings decrease. Chart 7-4 gives as a best estimate a loss 
of 5.3% for each such day. Again, as in the case of tempera-
ture, we can not rule out the possibility that this effect may 
be to some extent felt by those boats which are in port, rath-
er than just those at sea. 
These two are not the only and possibly not the chief 
Chart 7-3: Effect of Winter Temperatu res on Fish Landings 
Boston 1948-1955 
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Chart 7-4: Effect of Precipitation on Fish Landings 
Boston 1948-1955 
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effects of weather on the individual fishing vessel. For the 
industry as a whole they would be the most useful due to the 
availability of the necessary weather series. The use of per-
cent of possible sunshihe was Omitted from consideration since 
it is improbable that these data could be extended to cover 
both land and sea areas without considerable bias. 
c. Statistical Significance 
During the months of November, January and Febru-
ary the correlation between temperature and Boston fish land-
ings was especially significant with values of r' from .667 
to .964, and associated values of P from .04 to .001. The 
remainder of the year was less pr'onounced in this respect, 
although several of the months had correlation coefficients 
with p values ranging from .1 to .2, which, w~.ile not signif-
icant in themselves, tended to reinforce the prior conclu-
sion. 
In the case of the correlation between fish land-
ings and days with precipitation, three values of r 1 had as-
sociated P values < .1. Nine were under .2. Ten of the 
twelve values of r' obtained were negative. The probability 
of this happening purely by chance was P~.o5. Thus although 
the correlation was low, we can feel some confidence that the 
effect does in fact exist. 
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VIII. Weather and Milk Production 
A. The Dairy Industrx 
New England is not primarily an agricultural econ-
omy, having less than 5% of its labor force in farm employ-
ment. Still in many sections especially in the northern 
states its importance is much greater. Since, in general, 
the area is not suited to the large scale raising of commer-
cial crops, it is to be expected that the large part of farm 
income is derived from animal husbandry. The dairy industry 
is the most important of these. In the period 1936-40 dairy 
products alone accounted for 34.1% of' the gross !'arm income. 
In Vermont where the industry's importance is greatest it ac-
counted !'or 64. 9%. -!l-
In order to measure the eff'eet of weather varia-
tions on our rural economy, we shall use the receipts from 
producers in Vermont at the Boston Milk Market. This will 
give us a fairly unbiased estimate of' milk production in Ver-
mont since an estimated 80% of the milk produced in Vermont 
is sent to this market. Using Vermont production will be ad-
vantageous in another way. Around the large cities the large 
dairies, by using grain feeding instead of natural pasturage, 
have practically eliminated seasonality of production. This 
has not been done to any great extent in Vermont or on the 
* 3, p. 293 
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Chart 8-1: Seasonal Pattern of Milk Production 
Vermont 1948-1955 
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smaller farms in other areas. It is probable that in elimina-
ting the seasonal variations, at the same time many of the ef-
fects of weather have also been modified. 
B. The Effects of the Weather on Milk Production 
We may anticipate weather affecting our data in sev-
eral ways. During the summer and early fall when natural pas-
turage is in use, production may feel the indirect effect of 
weather through the amount of feed available. At all seasons 
of the year weather may have some effect on the efficiency 
with which the cows turn their feed into milk, and on the 
amount of feed which they will consume. Finally, since we are 
using receipts of milk at Boston rather than actual production, 
it will be necessary to consider the effects of weather on the 
shipment of the milk to market. 
With the exception of the months of April and May, 
temperature seems to have little effect on the amount of milk 
produced. It is interesting to note that the effect is almost 
exactly the opposite in these two months with high tempera-
tures increasing milk production in May while decreasing it in 
April. (Chart 8-2). In May the warmer temperatures will has-
ten the growing season, increasing the supply of feed. While 
the same effect should also occur in April, it appears to be 
overcome by a more pronounced negative one. During the spring 
the rural dirt roads in Northern New England often become im-
passable. It is probable that an early thaw caused by high 
temperatures in April while not affecting actual production 
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Chart 8-2: Contrast Between The Effect of April and May 
Temperatures on Milk Production Vermont 
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wil~ by interfering with local transportation, decrease the 
amount of milk reaching the shipping points. 
There should normally tend to be some relationship 
between the amount of precipitation and the number of days 
with precipitation in a month even though they are the meas-
ures of two different concepts. In the case of milk produc-
tion we find that in the months of January through April pro-
duction is positively correlated with both series, the more 
significant correlation appearing to be with the number of 
days with precipitation. (Chart 8-4) In like manner the 
months of August, September and October show a definite nega-
tive correlation with both series. (Chart 8-3) The use of 
both series tends to substantiate our conclusions. Thus, we 
can say that during the winter months an increase in precipi-
tation wi ll cause an increase in milk production, while during 
the late summer and fall an increase in precipitation will 
tend to decrease production. This may well be traced to changes 
i n the availability of feed or in the feeding habits of the ani-
mals during wet weather. 
c. Statistical Significance 
The conclusions arrived at above have been based al-
most entirely on .mathematical rather than qualitative grounds. 
correlation between production and temperature deviations flrom 
normal was for April, r 1 = -.857 wl th P = .012 and for May 
r' = .670 with P = .o55. In correlating production with number 
of days with precipitation for the winter months, t wo months 
82 
Chart 8-3: Effect of Precipitation on Milk Production 
Vermont, August, September and October 1948-1955 
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Chart 8-~: Effect of Number of Days with Precipitation on Milk 
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appeared significant ip themselves, February and April with P 
values of P c .069 and .029 respectively. In the months of Aug-
ust and October negative correlation between production and pre-
c i pitation was observed with P = .018 and .012, while for Sep-
tember the correlation observed between production and number 
of days with precipitation was r' = -.690 with P = .033. 
In correlating production with percent of possible 
sunshine three significant values were obtained, for August 
(r' = -.619, P = .055), September (r' = .637, P = .047) and 
November (r' = -.714, P = .044). 
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IX. Severe Storms and Their Effects 
When people think of the effects of weathe~ they 
usually think of the damage wrought by the severe storms, 
the heavy snows and the floods. While these obviously are of 
concern to any region, the purpose of this paper has been to 
show the effects that the small day to day changes in weather 
produce. Still, it is at least worth-while to briefly show 
some of the results of these extreme phenomena. 
New England, lying as it does in the paths followed 
by many of the severe stoi•ms, has a long history of damage and 
destruction. One of the earliest recorded was the Great storm 
of August 1635. 1~ Undoubtedly a hurricane, it destroyed many 
of the newly formed coastal villages, and drove ships all along 
the coast onto the rocks. Within the last 20 years New England 
has experienced six major hurricanes, a tornado, floods and at 
least two paraly~ing snowstorms. That the impact on the econ~ 
omy from the damage alone cannot be underestimated can be seen 
by looking at the fall of 1954. Between August 31 and Octo-
ber 15, three major tropical hurricanes struck the Middle and 
North Atlantic coasts. Pl?Operty damage paid by the insurance 
companies was approximately $300 million. It is safe to as-
sume that the damage not covered by insurance was at least as 
much if not more. Of equal importance is the damage to crops 
* 9, PP• 3-10 
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and orchards with the resultant scarcity of these commodities 
which is periodically a phenomenon of the spring months. 
Damage is of course not the only source of loss. In 
many cases interference with normal business operations may 
cause a loss equally as great or greater. In March of 1956 
a series of snowstonns ·paralyzed the Northeastern section of 
the United States during what is normally a peak buying per-
iod prior to Easter. If we compare retail sales for the six 
weeks before Easter in 1956 with the corresponding period of 
the previous year, it is evident that although following the 
' 
storms sales reached a new peak, it in no way compensated for 
the loss due to the storms. (Chart 9-1) With the immediate 
effect of the storms, we would have to include the longer last-
ing influences of impaired transportation and communications 
which follow as a common aftermath of a period of severe weath-
er conditions. To a region such as New England, then, which 
is prone to these extreme conditions, all aspects of the weath-
er problem are ones which ean and must be taken into account in 
order to avoid serious loss. 
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Chart 9-1: Department Store Sa1es,weekly Index For The Six Weeks Preceding 
Easter Boston 1955 and 1956 
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X. What Can Be Done About The Weather 
"Everyone talks about the weather but no one does 
anything about it". If this was ever true it certainly will 
be increasingly less so in the future. Business as well as 
society in general is becoming more and more aware of the ex-
tent to which we can plan for and protect ourselves from the 
elements. Indeed, much work at present is being done to dis-
cover to what extent we can change the weather to our advan-
tage. 
A. Forecasting 
One of man's first interests must have been watch-
ing the heavens to try to learn what the weather would be. 
The many weather proverbs which have c orne down to us testify 
to this interest. Actually the problem developed as a dual 
one. Not only was it necessary that certain people develop 
the ability to predict the weather, but it was also neces-
sary that some way of reporting this information be developed. 
Several notable attempts were made, among them the Meteorolog-
ical stations established in 1653 by Frederick II, Grand Duke 
of Tuscany. It was not until 1854 that the first successful 
sy stem of daily weather reporting was developed under Napol-
eon III as a result of the disaster at Balaklava during the 
Crimean War.* 
-~~ 10, P• 99 
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In the United states the agency responsible ror col-
lecting and reporting weather inrormation is the Weather Bur-
eau under the United States Department of Commerce. First 
established in 1870 under the Army Signal Corps, it soon be-
came evident that knowledge or the weather was or more than 
just military value. For this reason the bureau became a ci-
vilian agency. At the present time it rorms an extensive net-
work across the United states enabling continuous knowledge or 
the weather changes to be made available to agriculture, navi-
gation, business and the private citizen. As we have shown, 
it is necessary for business to be informed not only or the 
weather conditions, but or how the weather arrects their own 
individual businesses. Th.is is not the runction or the Weath-
er Bureau. started first by the airlines, there has risen in 
this country a growing field or industrial and consulting me-
teorology which supplies individualized service to business in 
answering these problems. 
B. Protection 
Much or man's ef'rort has been spent in protecting 
himselr rrom the elements. Clothing, housing, heating, insu-
lation, all are primarily directed to this right. Recently 
several things have come to increasing importance in this area. 
Air conditioning is, or course, not new. It became a reality 
a decade berore the second world war, but it was not till 1953 
that home air conditioning gained the volume necessary ror mass 
production. Both industr: al and home applications still rorm 
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a relatively untapped market. The general use of integrated 
heating and cooling systems is still in its infancy. However, 
the increase in his efficiency and comfort which will result 
as man becomes able to control his living and working climate, 
makes the future of these industries bright. 
The series of hurricanes which struck the Atlantic 
coast in the fall of 1954 did much to make the region insur-
ance conscious. As we indicated, the damage covered by in-
surance was estimated at that time to be le.ss than half the to-
tal. The next set of hurricanes which occurred in 1955 found 
a much higher ratio of coverage both in home and industry. This 
is not the only type of weather insurance which is common. Pro-
tection from loss due to floods, crop damage from hail, insur-
ance for outdoor social and sporting events against losses from 
adverse weather, all are becoming increasingly more common. It 
has even become possible to insure against the possibility of 
rain on your vacation. 
In the area of navigation the development of radar, 
loran, GCA and other electronic devices and systems have done 
much to eliminate the dangers once associated with adverse weath-
er. The use of heated roads and bridges to eliminate problems 
of snow and iee is still in the experimental stage but has prom-
ise. As our civilization develops and maintenance of normal op-
erations becomes more essential, technology continues to find 
new means of decreasing the magnitude of weather's effect on 
man. 
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c. Weather Modification 
Only recently have earnest efforts been turned to 
the possibilities of weather modification. Ofoourse rain makers 
with spells, chants and magic machines are not new but of ques-
tionaole effectiveness. During World War II the British gov-
ernment developed a method called FIDO which under proper con-
ditions could rapidly dissipate fog from aircraft landing 
fields in a short period of time. Flood ~ontrol projects have 
done much to alter the effects of heavy precipitation. 
The most promising development in this area is, of 
course, the experiments with cloud-seeding first attempted by 
Dr. Vincent Schaefer in 191-1-6• -11- The results which have been ob-
tained in the different countries conducting experimental work 
in this area have been the subject of much controversy. The 
President of the United states has set up an Advisory Commit-
tee on weather Control whieh will report on July 1, 1956. It 
appears that cloud-seeding may, as well as making rain, also 
be effective in suppressing hail and lightning. Although it is 
far in the future, the possibility i:s being discussed that prop-
er seeding might also be effective in preventing hurricanes and 
tornadoes. The possibilities are limitless. It is important, 
however, to realize that cloud-seeding does not make rain, rath-
er it increases it where the cloud conditions are such that 
moisture in sufficient quantities is present in vapor form. 
* J.4, P• 730 
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·The extent to which all these areas, forecasting, protection 
and weather modification, may develop in the future is prob-
lematical. The means which are opening up to enable us to 
learn more of conditions in the upper atmosphere, g ive tools 
for res e arch greater than anything which has yet been avail-
able. It is not too much to expect that the point may be 
reached where the question of the effect of weather on busi-
ness will be of purely historical interest. 
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XI. Summary 
Tt has been the purpose of this study to show that 
the weather conditions have more than just a qualitative re-
lationship with the business activity of a region. That in 
fact within certain limitations weather changes may have def-
inite value as an element of prediction of the erratic fluctu-
ations in our economi c activity. With the increased accuracy 
which is becoming possible in long range weather forecasting, 
the individual business man may well find it profitable to 
know exactly how his own b11siness reacts to weather changes. 
This is, of course, in no sense a complete, inte-
grated analysis of our economy's dependence on the weather. 
Many areas for fruitful investigation, such as the tourist in-
dustries have been omitted from lack of adequate data. Elec-
tric power is greatly affected by such factors as the light 
.>~ intensity,ft a factor closely related to weather. It too was 
omitted as were other important areas. At the same time an 
effort was made to select series which might have interest and 
applicability to more than just one industry or product line. 
It is hoped, then, that these five series will prove broad 
enough to suggest the many other areas where weather might 
be expected to significantly affect the operations of the econ-
omy. 
* 17, pp. 86-88 
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Appendix A Analytical Procedure 
l. Sources of Data 
a. weather statistics 
statistics on average and normal temperatures, to-
tal precipitation, number of days with precipitation .01 
inches or more, and percent of possible sunshine were obtained 
on a monthly basis for the first order weather stations at 
Boston, Massachusetts; Providence, Rhode Island; and Burling-
ton, Vermont. The sources of this data were the local Clim-
atological Data Annual Sunnnaries for the three stations, 1947 
through 1955, except that number of days with precipitation 
.01 inches or more and pereent of possible sunshine for Prov-
idence and Burlington prior to ·1950 were obtained from the 
Climatological Data for the United States by sections, 1947 
through 1949. Both publications are by the Weather Bureau, 
u. s. Department of Commerce. 
b. Retail Sales 
The Boston Department Store Sales Index (1947-49:100) 
unadjusted for seasonal, was obtained for the period 1947 
through February 1956 from the Federal Reserve Bank of Boston. 
The weekly index used in Chapter IX was obtained from the same 
source. 
c. Metropolitan Transit Authority Traffic 
Information on the number of passengers carried by 
the Metropolitan Transit Authority of Boston was obtained from 
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the Department of Public Utilities, Commonwealth of Massachu-
setts. Statistics were obtained from 1947 through 1955 except 
August 1949 through January 1950 which were not available. 
d. Motor Fuel Consumption 
The series Motor Fuel Consumption for highway use 
in Rhode Island was obtained from the Monthly Report of Tax-
able Gallons of. Motor Fuel Sold in Rhode Island, and a month-
ly report of government sa l es for the period 1947 through 
March 1956. Both were obtained from the Division of Taxation, 
Motor Fuel Tax Section of Rhode Island. 
e. Fish Landings 
The total number of pounds of fish as landed at Bos-
ton were obtained for 1947 through 1954 from the Annual Sum-
maries, Massachusetts Landings by Ports, published by the Fish 
and Wildlife Service, U. s •. Department of the Interior. Sta-
tistics for 1955 were obtained direct from the records of the 
Boston office, Fisheries Market News Service, U. s. Department 
of the Interior. 
f. Milk ·Production 
Receipts of milk in pounds at the Boston Milk Market 
from producers in Vermont for the period 1948 through March 
1956 were obtained from the statistical Reports of the Milk 
Market Administrator for the Greater Boston Marketing Area, 
U. s. Department of Agriculture. 
2. Analysis of Time Series 
Since changes in weather over the short run are more 
or less erratic fluctuations, it was necessary in analyzing 
these series to first isolate the irregular variati.ons from 
those caused by any seasonal or cyclical patterns and from 
the long run trend of the series. This was done in a series 
of steps. 
a. A centered 12 month moving average was taken of 
the series. This was done by using a 13 month total weight-
i:-ing the two end months 1:2 with the rest of the months. By 
this means both trend and cyclical variations were effeo-
tively segregated. The one exception to the use of this meth-
od was in the analysis of department store sales. Here the 
annual averages varied only from 100 .to 104 during the period 
analyzed. It was found necessary only to establish semi-
annual trend values from the annualaverages and use them for 
correcting the surrounding six month period directly. 
b. The ratio to trend was then found for each month 
to remove trend and cyclical variation from the original data. 
c. A seasonal index was found by taking a simple 
arithmetic mean of these corrected values. To reduce the ef-
feet of extreme variations the highest and lowest value in 
each case was omitted. 
d. The data was deseasonalized through use of this 
index. Any residual seasonal variation was effectively re-
moved by the fact that further analysis was carried out for 
each of the 12 months separately. 
* 5, pp, 326-338 
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.3. Correlation Analysis 
Corr~lation in every case was carried out for each 
of the twelve months separately to minimize the effect of sea-
sonal changes in the qualitative composition of the data. The 
weather statistics used were those for the nearest first order 
weather station to the area to which the series was applicable. 
Thus, although data for milk production was for the whole state 
of Vermont, the associated weather data was taken only for the 
weather station at Burlington. It is expected that since gen-
erally comparable weather conditions will be found in this re-
gion over fairly large areas, that the. amount of bias involved 
is small. Rather, the chief effect of this assumption should 
be to reduce the sensitivity of our analysis. 
( 6~ d2 ) 
Spearman's coefficient of correlation fr'= 1- NCN2-l)~ 
was used throughout this analysis rather than the more familiar 
pearsonian measure. This v.ras feasible since no more than eight 
items were ever involved in a single correlation. Due to the 
nature of the many erratic influences to which our data is sub-
jected, it is most unlikely that it could in any case be con-
sidered to be normally distributed. For this reason the use 
of Spearman's coefficient is considered to be the more reliable 
measure of the two. 
The significance of values of r' was tested by use 
of the tables developed by B. G. Olds. i*' For purposes of our 
-l:- 27, pp. 133!"'-+48 
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analysis the distribution of r' is assumed to fol.low the Pear- : 
sonian type II curve. 
Regression lines were fitted to the scatter diagrams 
by a free hand method. While this implies a subjective judg-
ment which might well be criticized, in order to fit the line 
mathematically, extreme items would first have to be omitted 
in order to reasonably normalize the data. This implies an 
element of subjective selection as questionable as the first. 
4. Statistical Errors and Confidence Levels. 
The many assumpt :lons which were necessary to simpli-
fy the problem to workable proportions, in general also tended 
to reduce the sensitivity of our analysis. The two major as-
sumptions of this type were the use of monthly totals and av-
erages which would decrease the range of our fluctuations over 
areas, and the use of heterogeneous data with the resulting 
presence of opposing tendencies in the segments. For these rea-
sons and since this is felt to be only a pilot study in this 
area, the region of significance was set where P( .1. 
In analysis of this type it is usually desirable to 
minimize errors of the first kind. That is, it is considered 
better to reject correlation which does exist rather than ac-
cepting the presence of non-existent correlation. Since, how-
ever this is in form only a preliminary investigation, we would 
be as loath to reject possibilities for future investigation as 
we would be to accept fruitless ones. By increasing our proba-
bility for making an error ·or the first kind to P -: .1 we have 
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at the same time reduced the probability of making an error 
of the second kind. The reader may feel that a further in-
1 
crease in the~error is feasible. For this reason Appen-
dix B gives all values of r 1 and associated P values obtained 
in thisstudy. 
The problem of spurious correlation is not critical 
I 
in the sense that we can expect to find a third non-weather 
i 
variable which has caused the changes in both our weather and 
I 
economic variables. There is, of . course, the possibility that 
there is some other meteorological event of which our ~eather 
I 
series is only an indicator, that is actually causing the 
I 
I 
changes in the dependent series~ and the possibility that 
I 
there exists some intermediate variable between our independ-
ent and dependent series. Neithe r of these, however, would 
completely render invalid our hypothesis of correlation1be-
tween weather changes and business activity in the region. 
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Appendix B Summary or Values or r' and P by Months 
For the convenience or those who wish to evaluate 
the conclusions in the light or their own experience, the val-
ues or r' and P are summar•ized in the following rive pages. 
With the excep tion or one value which is noted, all figures 
are for the original data with no extreme values omitted. 
For this reason they .may at times vary from the values given 
in the text. 
The sample size varied from six to eight items with 
the exception noted above where after the omission or the Nal-
ue ror December 1954, only rive items were available for in-
clusion. For this reason similar values or r' will be noted 
to have difrerent values or P. 
In order to raci l itate observation or trend patterns, 
colored arrows were used in accordance with the following key: 
,.._,_ inverse correlation B(.l 
. > direct correlation P(.l 
~--- inverse correlation P~.l 
---> direct correlation P).l 
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Table IV 
Month 
January 
February 
March 
April 
May 
June 
July 
August 
Correlation Values Between Department Store Sales and Weather, Boston 
1948 - 1955 
Department Store Sales • 
f(Temperature Devi- f(Precipitation) f(# Days With f(% Possible 
ations From Normal) Precipitation) Sunshine) 
r' p r' E r' p r' p 
-
.119 .398 -.381 .181 -.238 .292 .738 .022 
---~ -E:'- - - -4"---
.446 .134 -.577 .074 .280 .252 -.095 .~20 
---~ 
___ .,_ 
~--
-.077 .443 .244 .292 .589 .o64 -.524 .096 
........::---
-----
)lao ~ 
-.o54 .466 -.149 .376 .072 .443 .185 .333 
~--- ~--- ___ ..__, -------
.256 .272 -.327 .215 -.149 .376 .262 .272 
___ ...., 
.-E--- ......----- ---::-
• 185 .333 -.018 .. . .488 -.208 .312 .o66 ·443 ___ ..,.. 
~--- -<--- ---~ 
-.042 .466 .375 .181 .238 .292 .262 .272 
~-- ----=-- --->-
___ ,... 
-.625 .o55 .411 .164 .137 .376 -.589 .o64 
... ---:.-- ---:-- ~ 
f-' 
0 
1\) 
Table IV 
Month 
September 
·october 
November 
December 
Correlation Values Between Department Store Sales and Weather, Boston 
1948 - 1955 
Department Store Sales • 
f(Temperature Devi- f(precipitation) f(# Days With f(% Possible 
ations From Normal Precipitation) Sunshine) 
r' p r' p rt p r' p 
-
. -
' -
-.310 .233 -.143 .376 .077 
-443 -.571 .074 ~-- ~-- ---~ ~ 
-.792 .014 .317 .181 .393 .172 -.119 .398 
---- --->- --- -:lllo- ~--
--4-76 .121 -.071 .44-3 . 185 .333 .732 .022 
~-- -.::;.-- ---)11:-
-.476 .121 .q$2 .134 -.173 .376 -.149 .376 
~-- --->- -E-- ........;;---
J-1 
0 
\.A) 
T~ble V Correlation Values Between Metropolitan Transit Authority Passengers Carried· 
and Weather, Bosto~ 1948 - 1955 
Month 
January 
February 
March 
April 
May 
June 
July 
August 
MTA Traffic = 
f(Temperature Devi- f(Precipitation) 
ations From Normal) 
r' p r' p 
-.250 .297 .536 .118 
<----- -- ---> 
-.286 .252 -.310 .233 
<- ---- <-----
.o66 .4-43 -.375 .181 
----~ 
-<-----
.226 .302 .738 .022 
-:-~--~ ~ 
.476 .121 -.690 .033 
-- - -~ ..-( 
.310 .233 -.571 .074 
-- --~ -c 
.214 .331 .429 .177 
----~ ----~ 
.o86 .46o -.200 .357 
----~ ..;;.- - --
f(# Days With 
Precipitation) 
r' p 
-
.393 .198 
-----> 
-.292 .252 
~-- - -
-.339 .215 
-<-----
. 393 .172 
----~ 
-.428 .149 
~----
-.36~ ---- .188 
-.540 .118 
~-----
-.273 .329 
~-----
'f(~ Possible 
Sunshine) 
r' p 
-.068 .L~53 
<-----
.042 .466 
- ---~ 
.691 .033 
___ ____ ........__ 
-.291 .252 
~----
.756 .018 
~ 
.572 .074 
~ 
-.264 .288 
~----
-.373 .249 
~----
f-1 
~ 
Table V Correlation Values Between Metropolitan Transit Authority Passengers Carried 
and Weather, Bostop 1948 - 1955 
MTA Traffic = 
Month f(Temperature Devi- f(Precipitation) 
ations From Normal) 
r' p 
September .672 .o88 
.....__ 
October -.314 .282 
-4!- ---
November -.086 .46o 
-E- - ---
December • 800-)} .067 
---
-l~ December 1954 Omitted 
With This Month Included 
r 1 - • .029 P = .500 
r' p 
-.486 .178 
-E'----
-.200 .357 
...;.- ---
.029 .5oo ____ .,.._ 
.686 .o68 
...,._ 
f(# Days With 
Precipita~ion) 
r' p 
.171 .382 
----~ 
.256 .329 
----~ 
.113 .426 
____ ..,._ 
.542 .149 
- - - - "]]oo-
f(~ Possible 
Sunshine) 
r' p 
-
.66o .121 
----')oo... 
.o85 .46o 
____ .,.._ 
.042 .500 
----~ 
.185 .357 __ __ ,.  
1-' 
0 
V1. 
T.able VI. 
Month 
January 
February 
March 
April 
May 
June 
July 
August 
Correlation Values Between Motor Fuel Cons~ption and Weather, 
Rhode Island 1948 ~ 1955 
Motor Fuel Consumption • 
f(Temperature Devi- f(Precipitation) 
ations From Normal) 
r' p r' p 
-
-.595 .o6Lr .024 .488 
< -----;..a. 
-143 .376 .548 .o84 
----~ .,. 
-.595 .o64 -.238 .292 
-< ~----
.030 .L~88 .191 .333 
~~ ~-:;::.... ----:;:.. 
.334 .215 .262 .272 
----~ ----~ 
-.071 . • L~3 -.380 .181 
~-- .-- ~----
.024 .L~3 .381 .181 
----~ --- .. ~ 
.595 .o64 -. 714 .028 
~ < 
f(# Days With 
Precipitation) 
r' p 
-
-.oo6 .511 
---<- ---
-.172 .354 
-<""----
-.023 .488 
~----
.262 .272 
----~ 
-.261 .272 
..:E'----
-.505 .. • 105 
-....:----
.536 .089 
')r 
-.o65 .~.43 
-<-·---
I 
f(rb Possible 
Sunshine) 
rr p 
-
-.053 .L~66 
--<----
.453 .134 
----:;... 
.673 .038 
.,.... 
.096 .420 
____ ,..  
.691 .033 
- --- ............__ 
.173 .354 
----':..-
-.184 .333 
...cE----
.696 .033 
....... 
1-' 
0 
a--
Tab~e vr. 
Month 
September 
October 
November 
December 
Correlation Values Between Motor Fuel Consumption and Weather, 
Rhode Island 1948 - 1955 
Motor Fuel Consumption = 
f(Temperature Devi- f(Precipitation) .f (# Days With f(%' Possible 
ations From Normal) Precipitation) Sunshine) 
.E' p r' p r' p r' p 
~ . ~ ~ 
.466 .151 .324 .249 -.433 .177 .644 .069 
----~ ----:!11-- ~----
-.424 .177 .217 .331 .039 .482 -.397 .198 
~---- ----~ ----)1-o -<----
.146 .390 .644 .069 -.oo6 .518 -.575 .100 
----~ ")..- ...-(---- ...r(- ---
-.362 .222 .217 .331 .021 .5oo .030 .482 
~----
____ ..,.,.. 
----~ ----~ 
1-' 
0 
-.J 
TSJ.ble VII. Correlation Values Between Fish Landings and Weather, Boston 
Month 
January 
February 
March 
April 
May 
June 
July 
August 
194.8 - .19.55 
Fish Landings = 
t(Temperature Devi- f.(Precipitation) 
ations From Normal) 
r• E r' p 
-
.810 .011 -.119 .398 
~ ~--- -
.667 .o4o .59.5 .o64 
~ ?--
-.173 .3.54 .12.5 .398 
~----
____ .._ 
.476 .121 -143 .376 
----~ ----")io-
.381 .181 -.571 .074 
----~ -< 
.. 190 
• . . ,... -·-
.• 333 .143 .376 
~---- ----~ 
-.3.57 .222 .146 -391 
~---- ----~ 
.o36 .482 -.282 .278 
----:;;:... ~-- - -
f(# Days With 
Precipita:tion) 
r' p 
·-
-.428 
·149 
~----
.4o.5 .164 
---.... .:;:... 
-.362 .197 
~- - --
- • .571 .074 
...;; 
-.166 .3.54 
~----
.143 .376 
----;;;;:.. 
--540 .118 
~----
-.638 .069 
-< 
t:(% Possible 
sunshine) 
r' p 
-.119 ·398 
....:f--- -
.3.51 .197 
--~9!1!~ 
.4.53 .134 
----;to. 
-.124 .398 
'"""----
.637 .047 
> 
-.166 .3.54 
--c----
-.264 .288 
..r- - --
-.210 .331 
~----
1-' 
0 (J:) 
.Table VII. Correlation Values Between Fish Landings and Weather, 
1948 - 1955 
-
-Fish Landings = 
Month f(Temperature Devi- f(Precipitation) f(# Days With 
ations From Normal) Precipitation) 
r' E r' p r' p 
-
September -.036 .420 -.107 -420 -.4o6 .187 
~---- ~---- --"----
October .464 .151 -.282 .278 -.424 .177 
----~ ~- UR;;a:= ~----
November .964 .001 .179 .356 -.566 .100 
----~ --E'----
December .393 .198 --495 .133 -.611 .083 
----~ ~---- -< 
Boston 
'f (% Possible 
Sunshine) 
r' p 
-.104 .420 
~----
. 564 .100 
----~ 
-.237 .297 
~----
-.397 .198 
...:;f----
1-' 
0 
....0 
Table VIII. 
Month 
January 
February 
March 
April 
May 
June 
July 
August 
Correlation Values Between Milk Production and Weather, Vermont 
1948 - 19.5.5 . 
Milk Production • 
!(Temperature Devi- f(Precipitation) 
ations From Normal) 
r' p r• p 
-.46o .1.51 .146 .391 
~---- ----)--
• .573 .100 .288 .278 
----~ ----ii'-
-.175 .3.56 .537 •. 1.16 
~----
---- -')l=ooo 
-.857 .012 .466 .151 
"""C'C 
----"'))ooo. 
.670 .o55 .279 .278 
~ ----~ 
-.104 .420 -.210 .331 
-------
..:----
-.023 .488 .548 .o84 
--E---- ... 
-.190 .333 -.761 .018 
-t!-----
""' 
f(# Days With 
Precipitation) 
r' p 
-
.226 .331 ____ ,.... 
.6.53 .069 
>-
.502 .133 
____ ...., 
.769 .029 
'!lo-
-.193 .343 
~----
.244 .297 
----~ 
-.053 .466 
~----
--493 .108 
~--- -
f(% Possible 
Sunshine) 
r• p 
-
.3.59 .222 
-----;t-
.279 .278 
----~ 
.466 .151 
----~ 
-.290 ~278 
..-(----
.190 .356 
----~ 
-.362 .222 
-C!!----
-.357 .197 
~----
-.618 .o55 
-c;: . 
~ 
~ 
0 
Table VIII. 
Month 
September 
October 
November 
December 
Correlation Values Between Milk Production and Weather, Vermont 
1948 ... 1955 
Milk Production • 
f{Temperature Devi- f(Precipitation) f(# Days With f{% Possible 
ations From Normal} precipi ta:~ion) Sunshine) 
r• p r' p r• p r' p 
-
-
.191 .333 -.333 .215 -.690 .033 .637 .047 
----~ ~---- ~ 
.359 .222 -.851 .012 -.371 .211 .324 .249 ____ .._, 
< ~---- -----~ 
.573 .100 -.566 .100 .190 .356 -.709 .o44 
----::;...... "'""~(---- ----Jilt:- ~ 
.324 .249 .146 .391 -.121 .405 .!!-30 .177 
____ ...,. ---;.;..~ ~---- ----~ 
1-' 
1-' 
1-' 
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